We focus on surface displacement measurement during three stages of the seismic cycle. First, we 
cm/yr rate. This phenomenon continued to affect the close rupture field for at least two years following the 23 earthquake and intrinsically reveals a candidate seismogenic fault trace that we use as a proxy for an 24 inversion against an elastic dislocation model. Prior to the earthquake, the JERS interferograms do not 25 indicate any traces of pre-seismic slip on the sismogenic fault. Therefore, slip after the earthquake is post- 
45
In this paper, we called on remote-sensing satellite data to complement data acquired on the ground to help 46 understand the Machaze earthquake. In particular, we used InSAR (e.g. Massonnet & Feigl, 1998 ) and SPC
47
(e.g. Michel & Avouac, 2002) techniques along with Envisat-ASAR, JERS-1 and ALOS-PALSAR data to 48 measure the ground surface displacement produced by the Machaze earthquake at different stages of the 49 seismic cycle, i.e. before, during and after the earthquake. Then, we used the co-seismic displacement field 50 to constrain the seismogenic fault geometry at depth by inverting the surface displacement field against a 51 simple elastic dislocation model (Briole et al., 1986).
52
We proceeded as follow. First, we used the ALOS PALSAR data to produce a post-seismic interferogram 53 revealing the position and surface geometry of the seismogenic fault (not observable on the co-seismic 54 interferograms because of high deformation rates). Then we looked at the inter-seismic interferograms to 55 detect possible creep or pre-seismic slip on this previously unmapped fault. Finally, we built a co-seismic
56
-seismic 57 slip and geometry at depth by means of an inversion procedure. 
67
obtained from radar data at longer wavelengths (23 cm as opposed to 5.6 cm for C-band) would be less 68 affected by fringe aliasing as there would be fewer fringes for given deformation values. Therefore,
69
interferometric phases could be unwrapped over larger areas (e.g. Raucoules et al., 2007) . Unfortunately,
70
ALOS and JERS-1 data were not available during the co-seismic phase of the Machaze earthquake. We 71 accordingly called on Envisat/ASAR C-band data to retrieve co-seismic surface displacement while using 72 
110
Then, based on an optimization procedure, we estimated the velocity by linear regression (Gamma, 2008).
111
The result of this procedure was observed to be equivalent to that obtained by averaging. However, the 
122
-Our objective for the pre-seismic period was to detect pre-seismic deformation. We therefore constructed 123 interferograms covering long time spans and examined them near the location of the earthquake rupture.
124
We should mention that the JERS-1 provides poor coverage for this study area (only three images 125 acquired).
127
Co-seismic Slip 
134
As direct unwrapping is not relevant (areas with major deformation are not amenable because of the high 135 fringe rate), visible fringes were digitised manually in order to perform an inversion of a dislocation model 136 (Okada, 1985; Briole, 1986) . Considering such a model as a direct source of information about the 137 phenomenon, we proposed to re-inject the inverted parameters so as to produce a simulated interferogram.
138
Once the simulated interferogram was subtracted from the initial interferogram, we obtained a residual,
139
which is easier to unwrap. The unwrapped residual was added to the simulated interferograms and provided
140
an improved unwrapped differential interferogram (Section 5).
141
It should be stated that the global unwrapping method used by Gamma tends to underestimate phase 142 gradient value where the residual image is noisy. The simulation can therefore help correct these errors. To 
198
In order to confirm the observation, using a profile tool from the cosi-corr software (Leprince and Ayoub, 
217
The values obtained (about 1-3 mm) are very small in terms of the method sensitivity. There is accordingly 218 no pre-seismic motion on the fault that is high enough to be observed with conventional INSAR. 
226
We thus cannot confirm, based on this interferogram, that a rupture did indeed occur at this location.
227
The near-field deformation is, of course, not measurable because the deformation gradients (metres of 
251
Azimuth offsets were not used as they are not relevant to our study. Because the deformation is mainly 
263
Although the result is noisy, the position of the rupture is consistent with the derived displacement variation. 
274
We propose an inversion based on an elastic dislocation model (Okada, 1985; Briole, 1986 
284

324
The results presented in this paper provide new information for understanding surface displacement of the
325
Machaze earthquake in a broad sense.
326
We have used Satellite-based Radar Interferometry to map surface displacement during three phases (inter, 
335
As the surface displacement characteristics during the three phases of the seismic cycle differ in terms of 336 linearity, deformations gradients and localization, we adapted ad hoc processing strategies to the data 337 appertaining to each observation period. In particular, our study started by identifying the location of a 
344
The post-seismic deformation seems to be constant with time, about 3.5 cm/year for at least the two years 
359
In further work, we intend to address the following issues about this earthquake that deserve investigation.
360
The post-seismic deformation over a longer period has to be monitored with the objective of detecting 361 deformation slowing (or termination) in order to be able to model for this evolution.
362
Finally, the deformation observed north-north-west of the epicentre after the earthquake is still unexplained 363 and should be investigated. 
